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Pseudo-nitzshcia is a common and worldwide distributed harmful diatom genus 
and some species have been reported to produce amnesic shellfish poisoning (ASP) 
toxin. 9 species of Pseudo-nitzschia were isolated from Southeast China Sea where 
Pseudo-nitzschia species is widely distributed, and were cultivated in lab. The 
morphology、molecular biology、ITS secondary structure and toxin production were  
investigated.. The main results were showed as follows: 
(1) 43 strains of Pseudo-nitzschia were isolated from the coast of Southeast China 
Sea. LM、TEM and SEM were used to observe the morphological characteristics, 9 
species were identified : Pseudo-nitzschia brasiliana、P. pungens、P. multiseries、P. 
cuspidate、P. calliantha、P. multistriata、P. delicatissima、P. subfraudulent、P. 
micropora. 
(2) P. micropora is recorded as a new species in China, found in Haikou, Hainan. 
4 strains of P. micropora were isolated and cultivated. The morphology characteristics 
are consistent with description of recorded species, the valve width is less than 2μm, 
absence of a central nodule ,and striae with two rows of small poroids, each located 
close to an interstria. 
(3) Comprehensive analysis the distribution of 9 species Pseudo-nitzschia in 
Southeast China Sea: P. pungens and P. delicatissima are widely distributed, they have 
been observed in all 6 typical areas; P. brasiliana has been observed in warmer waters 
including Xiamen, Guangdong，Hongkong and Hainan; P. multistriata, P. multiseries 
and P. subfraudulenta are found in tropical and temperate coastal waters; P. cuspidate, 
P. calliantha and P. micropora are found in tropical waters currently. The species 
richness were different in these 6 areas, Hongkong and Guangdong had the highest 
species richness with 8 Pseudo-nitzschia species, Hainan and Changjiang estuary had 
5 species, Xiamen had 3 species and Taiwan strait had 2 species. 
(4) Using HPLC to test the DA of 43 strains of Pseudo-nitzschia, no DA were 
















(5) The genetic diversity of SSU、LSU、ITS was analysed, and phylogenetic tree 
was constructed using NJ、MP and ML. The phylogenetic analysis and morphological 
group analysis were combined to discuss the phylogenetic relationship: P. multiseries 
and P. pungens form monopoly respectively. The phylogenetic relationship in P. 
caciantha、P. calliantha、P. cuspidate which belong to the P. pseudodelicatissima 
complex group is very close. P. multistriata and P. micropora are very similar in 
morphological, they all belong to P. delicatissima complex group. But phylogenetic 
relationship between these two species is far, the phologeneitc relationship between P. 
micropora and P. delicatissima is close, the phologenetic relationship between P. 
multistriata and P. seriata complex（including P. seriata and P. australis）is closer. The 
discrepancies between identifications based on morphology and molecular analyses 
show that “cryptic species”, “pseudo-cryptic species” . 
(6) 4SALE software was used to forecasted ITS-1 and ITS-2 secondary structure 
and calculate the CBCs. The results show the different strains in the same species (total 
8 species) isolated from Southeast China Sea may not form reproductive isolation. 
(7) The main species of Pseudo-nitzschia in Fujian coastal sea were P. pungens 
and P. delicatissima. Seasonal changes of Pseudo-nitzschia cell densities were 
obvious in Fujian coastal sea. The cell denities were higher in summer and autumn 
(the average cell denities were 16.22×102 cells/L and 53.45×102 cells/L respectively), 
lower in spring (the average was 4.0×102 cells/L), and in winter, Pseudo-nitzschia was 
not found. Pseudo-nitzschia occurred more frequently in Changle area、Xiamen area 
and Dongshan area. Pseudo-nitzschia was found in spring and autumn in few 
sampling locations in Nide area and not found in Quanzhou area in this investigation 
period. 
















第一章 前 言 






















种及2个亚种： seriata, seriata f. obtuse, pseudoseriata, pungens, pungens f. 
multiseries, fraudulenta, subfraudulenta, subpacifica, heimii, turgidula, 
prolongatoides, turgiduloides, lineola, barkleyi, inflatula, cuspidate, actydrophila, 
granii, subcurvata和delicatula (Hasle, 1964, 1965)。Nitzschia lineola和N. barkleyi

















命名为N. pseudodelicatissima，而N. actydrophila重新恢复到了之前的命名N. 
delicatissima。直到1994年，Hasle根据形态特征及之后18S rDNA的序列分析，
终将拟菱形藻从菱形藻属中划分出来成为独立的一个属，但仍然强调拟菱形藻和
Fragilariopsis之间有密切的联系。在拟菱形藻恢复属的地位不久后, P. pungens f. 
multiseries 从变形地位提高到独立种的分类学位置，命名为P. multiseries (Hasle, 
1995)。Nitzschia pseudoseriata更名为Pseudo-nitzschia australis，使用了原来的种





































Fig. 1.1 Model picture of chain-forming Pseudo-nitzschia cells （from Johanna，
2004） 
A: Chain-forming Pseudo-nitzschia cells in gridle view; B: Chain-forming Pseudo-nitzschia 












③1μm 中孔纹的数量（图 1.3c）； 
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